Introduction
By definition (American Society for Testing and Materials), mohair is the hair of the Angora goat, Capra species. "Cashmere down" consists of those fibers in cashmere hair having widths of 30 mm or less, and "cashmere hair" is the fiber produced by a goat ( Capra hircus) indigenous to Asia and known as the Cashmere goat. A more descriptive definition of cashmere down is provided by the Cashmere and Camel Hair Manufacturers Institute: "cashmere is the fine (dehaired) undercoat fibers produced by a Cashmere goat. The fiber is generally not medullated and has a mean maximum diameter of 18.5 ± .5 mm. The coefficient of variation around the mean should not exceed 24%. There can be no more than 3% (by weight) of coarse cashmere fibers over 30 mm." Neither of these cashmere definitions includes a description of the form of the crimp that is typical of cashmere. Cashmere crimp is irregular and of relatively small magnitude and frequency. It does not lie in two dimensions but rather changes directions at irregular intervals along the length of individual fibers. This type of crimp must be present for a fiber to be categorized as cashmere. Lack of such crimp (or character) can result in classification as cashgora, a less valuable category of animal fiber. Mohair from Angora goats has been produced in the United States since the introduction of these animals from Turkey in 1849 (Shelton, 1993) . Cashmere production by Texas meat goats was recognized more than 20 yr ago (Gallagher and Shelton, 1973) , but domestic interest in commercial production did not occur until the mid-1980s. Both types of goat fiber are commodities whose market prices are dictated by supply and demand, the latter being heavily influenced by the vagaries of fashion. Over the past 15 yr, the average annual prices of U.S.-produced mohair have ranged from $1.81 to $11.24/kg (Table 1) . Current prices for grease mohair range from $4.74 to 4.85/kg for adult, $5.07 to 5.51/kg for yearling, and $7.72 to 9.48/kg for kid (USDA, 1994) . Since 1987, the price of domestically produced cashmere has ranged from approximately $55 to $200/kg (T. Sim, personal communication). However, the return to producers from mohair over the past 16 yr has been relatively constant, averaging $10.00/kg, due to the contribution of the federal incentive program. Because this program is now being phased out and is due to terminate with (partial) payments in 1996, future profitability of mohair production is questionable. The question of future profitability is difficult to answer because production costs vary so much, even within Texas. A recent survey of Texas mohair producers indicated that an average price of $5.50/kg (greasy) represents "break-even" whereas $8.80 to $9.90 would be required "to make a living." South Africa is currently the world's second largest producer of mohair (Table 2 ) and a major competitor in this market. Because labor and production costs are lower in South Africa than Texas, the Texas "break-even" price and even current prices, which represent a sudden upsurge compared with the previous 5-yr prices, would provide South African growers with a good profit margin. Consequently, some domestic producers feel strongly that a new federally sponsored program for mohair (and wool) should be adopted until such time as production costs overseas approach those in the United States. The probability of obtaining such a program is considered to be low, despite the efforts of the two major producer associations, the Tables 3  and 4 were gleaned from speeches or direct communication with the referenced knowledgeable sources. Table 5 . This table serves to illustrate the great volatility of the cashmere market. In 1991, imports decreased by 80% compared with the previous year. However, customs value of the cashmere was greater in 1991 than in 1990. Similar data apparently are available for manufactured cashmere textiles, but these data are difficult to access and are not presented here. In 1993, the largest customer for United States mohair was the United Kingdom (Table 6 ). Mohair processing is an established industry in that and several other European countries. Typically, mohair is scoured and converted into top in Europe; varying proportions of the top, depending on the year, are then exported to, for example, Far Eastern countries, where top is converted into yarn and subsequently textiles.
Previously, Shelton (1990) listed several factors that are militating against sustained growth of the goat industry in the United States. These included lack of markets for the products, prejudicial attitudes against goats (by producers and consumers), inability to generate numbers rapidly, lack of tools to prevent predation, and high fencing costs. These and other interacting factors are still influencing goat-fiber production in the United States. Some of the factors are identified and discussed in this article, with a view to assisting the industry in its efforts to expand domestic mohair and cashmere production and processing.
Genetic Factors
The Angora goat was selected for many years for increased fiber production with minimal kemp content. In the general population of Angora goats, fleece weights have changed little since 1960 (Table 1) . Although male Angora goats completing the Texas Agricultural Experiment Station Angora Goat Performance Test have shown significant increases in body size, mohair production over the past 10 yr has barely changed (Table 7) . It is doubtful that substantial increases in mohair production are possible or even desirable for animals that must ultimately maintain themselves under rugged range conditions. A question exists concerning the adaptability of high-producing goats to range conditions. Today's Angora goats seem to give top priority (or second, after maintenance) to fiber production, even aborting their offspring under stressful conditions such as when nutrition is inadequate or when predators are in the vicinity. Compared with other types of goat under the same range conditions, the percentage of kids raised by Angoras is low (in Texas, 40 to 50%; B. F. Craddock, personal communication). Glimp (1995) concluded that opportunities exist in the United States for increasing meat production from goats that could be sold at prices that would make production profitable. This opportunity for goat meat is apparently due to the desire for a lowfat meat and the traditional ethnic consumer populations expanding at a faster rate than goat numbers in North America. As goat meat becomes an increasingly important commodity, the carcass quality and reproductive ability of the Angora goat under range conditions must be addressed. Ideally, improvements would be achieved without loss of mohair production and fiber quality. Circumventing a loss in production may be impractical, but there is no reason why quality should not be maintained or even improved in the selection process.
Much has been achieved with the domestic cashmere-producing goats in a relatively short time. Progress in selection from Spanish and dairy goats to Cashmere goats was accelerated through use of imported cashmere-producing goats from New Zealand and Australia, which themselves had benefitted from 10 or more years of selection from a feral population. With the present population of cashmere-producing goats, the potential for increasing cashmere production per animal and improving fiber quality (e.g., by lowering average fiber diameter and increasing length) is limited without a national genetic evaluation program. Use of such breeds as the Chinese Liaoning, the does of which produce an average of 520 g and a maximum of 1,050 g of cashmere per year (Ying, 1990) , would seem most desirable if Chinese and U.S. government restrictions were lifted to permit exportation and importation, respectively. Because it seems unlikely that either government's regulations will change in the near future, it seems more realistic to expect use of the Boer goat to improve the cashmere goat carcass now that the Boers are available in the United States and particularly because some cashmere production has been reported on Boer goats (Couchman, 1988) . In fact, the current interest in Boer goats and goat-meat production in general is regarded as a very positive factor that will ultimately contribute to increasing the size of the cashmere producing industry in the United States.
Environmental Factors
Despite the existence of nucleus mohair production enterprises in such diverse locations as the United Kingdom, Canada, and New Zealand, the fact remains that most commercial Angora goat operations in the world exist on relatively dry rangeland having hot summers but (usually) tolerably cold, dry winters. It is hard to imagine that producers who must house goats through long, damp, cold winters feeding harvested feeds and battling disease could produce a product that would be financially competitive with that grown in a southwestern U.S. rangeland operation, unless certain factors change. For example, if Angoras are provided with intensive management, adequate sustenance and the necessary genetics, it is conceivable that kid crops could approach 200% and thus make for a profitable operation. Conversely, if further encroachment by predators on traditional sheep and goat rangelands is permitted, it is doubtful that a profitable goat industry can continue to exist in Texas and the southwestern United States.
Conventional wisdom was that high-quality cashmere could be produced only at high altitudes and in cold climates. Research and the development of new industries in Scotland, Australia, New Zealand, and the United States have shown that cashmere can be produced under very diverse climatic conditions. Nevertheless, in most areas of the United States, climatic dangers exist, particularly at shearing time. Ideally, cashmere goats should be shorn just before the fiber begins to shed, that is, in January or February in the northern hemisphere. At that time, the cold climate is stressful to the animals. Field observations indicate fewer abortions and deaths due to cold stress occur among cashmere and meat goats than among Angora goats. In the short term, cashmere goats should be protected indoors during adverse weather immediately after shearing, just as Angoras must be. Over the long term, cashmere goats might be selected for longer down growth periods or shedding times later in the year or both, because much variability in the onset of shedding exists in the cashmere-bearing goat population. Teh (1990) noted that 460 million acres of rangeland, forest, and marginal pastures are available in the United States and could benefit from goat grazing and subsequently reduced competition from shrubs and weeds. Add to this the millions of acres of land containing crop residue, and it becomes obvious that the land resource, if kept available for livestock use, is not a constraint to increasing goat-fiber production. Protection of certain endangered species (plant, insect, fish, bird, or other animal) on the Edwards Plateau in western Texas could have dire consequences for the 2 million strong resident goat industry. Similarly, increased lease costs on federal land could easily undermine the profitability of emerging cashmere and meat goat operations in western and northern states.
Other environmental factors include concern about agricultural use of anthelmintics, insecticides, and herbicides. The first two classes of chemicals are necessary to control internal and external parasites. Goat production would be marginal at best if the "green movement" and desire for "organic" products advance to the point where goat producers are not permitted to treat their goats with these products. Conversely, the current trend to minimize use of herbicides is very positive for goat (and sheep) production because goats prefer to consume browse and forbs (Taylor, 1992) . This attribute of goats is currently being used to control leafy spurge on northern rangelands where this plant is avoided by cattle and inhibits grass growth (Stoneberg, 1989) .
For financial, political, and environmental reasons, there has been a recent trend for decreasing mohair production in South Africa and the United States (Table 2) . This trend has occurred several times over the years, only to be reversed when demand for mohair improved. At such times, producers attempt to re-build their flocks as rapidly as possible to take advantage of the improved market conditions. Typically, environmental and genetic factors combine to severely restrict optimum increases in goat numbers. Consequently, some producers have used non-Angora goats in an attempt to accelerate their rebuilding efforts. Animals resulting from two or three back crosses to Angora produce fibers that are similar in appearance to mohair but contain excessive amounts of kemp (Shelton et al., 1987) . Excessive medullation persists through numerous generations. This type of product is very damaging to the high-quality, luxury image of mohair.
Demand
Demand for luxury fibers is somewhat cyclical. However, predicting a specific point in time when demand and price will be high is virtually impossible. Nevertheless, demand can be influenced. The major objective of the Mohair Council of America and the International Mohair Association is to promote and expand the use of mohair. Cashmere Producers of America serves a similar role for domestically produced cashmere, whereas an organization known as the Cashmere and Camel Hair Manufacturers Institute commits a major portion of its efforts to policing the authenticity of cashmere labels on domestically produced and imported fabrics. Although cashmere use has been limited to relatively few "classical" products, hundreds of uses have been identified for mohair (Hunter, 1993) . The associations and other individuals who actively promote natural fibers should be encouraged and supported financially by all in the goat-fiber business. Without promotion, these goat industries would probably decline.
The prejudicial attitude against goats and goat meat that is present in some areas of the United States also needs to be addressed. Further educational efforts are required to inform the public of the advantages of goat grazing, fibers, meat, milk, and leather. The associations are serving and should continue to serve a major role in this context.
Government Policies
Government policies regarding the U.S. sheep and goat industries (and many other areas of agriculture) were summarized recently by Texas Representative Layton Black, who observed that various government entities are involved in either "killing, burying, or reviving" these industries. Certainly, producers are receiving very mixed signals from the federal government. Many believe that the United States should not be selling agricultural raw materials to anyone. When other nations need bread, sell them bread, not wheat. When they need suits of mohair, sell them clothes, not raw mohair or top. Alternatively, manufactured textiles might be traded for cars or electronics in order to close the balance of trade. Advisors to the last three administrations have offered such advice (Villet, 1993) . Nevertheless, this policy has not been adopted by any recent administration. On the contrary, the philosophy has been to buy or trade manufactured products from any country that can produce them at a lower cost than the United States, irrespective of quality (in many textile instances), local labor laws, and exploitation. This policy has resulted in a severe downsizing of the United States textile industry, a trend that is expected to continue following the implementation of the General Agreement on Tariffs and Trade. During the same period, a preoccupation with efficient mass production in the United States had displaced many traditional skills and practices necessary to produce high quality mohair and cashmere textiles. Today, although lost from many establishments, the expertise is still available in several specialized mills around the country. Unfortunately, many of these mills are operating on very narrow profit margins. One of the major cashmere dehairers in the United States recently announced that it has become a major importer of Chinese-produced cashmere sweaters. This seems to add to the demise of domestic knitters, who can rely only on styling and quality to provide a competitive edge because it is virtually impossible to compete on a price basis.
Foreign government policies must also be considered. European governments are actively encouraging agricultural diversification. Angora and cashmere goat enterprises have been introduced into most European countries. As previously mentioned, the Chinese government has encouraged more processing and manufacturing of cashmere textiles for export. Tibet is offering an area of 400,000 km 2 for foreign investors to develop pasture land for cashmere production, breeding, and farming. In this particular region, a fragile grazing system and lack of nutrients in winter have limited expansion in the past. All these countries and many others are competing with the United States for limited markets. On a positive note, from the United States' perspective, government policies in New Zealand and Australia do not seem to be promoting further expansion of goat-fiber production. Nevertheless, these two countries with their technical expertise and abundance of natural resources may represent the most serious competition if and when mohair, cashmere, and cashgora prices increase substantially and stabilize at higher levels.
Goat Fiber Processing Capability
There is only one mill currently manufacturing mohair top in the United States. The Texas International Mohair factory has the capacity to manufacture approximately 1.36 million kg of top a year, representing approximately 30% of domestic production (grease basis). At least two other major wool processing companies have the machinery capability but probably not the knowledge or, currently, the desire to process mohair. Equipment is currently available such that theoretically the whole of the U.S. mohair clip could easily be processed in this country. However, most of this equipment is currently processing synthetic fibers, wool, and their blends. Two domestic textile companies have cashmere dehairing capabilities. Many domestic spinning mills have the expertise and hardware necessary to manufacture mohair and cashmere yarns. Similarly, numerous mills are capable of manufacturing high-quality knitwear and woven products from cashmere and mohair. The current bottlenecks for increased fiber processing seem to be topmaking for mohair and small-scale dehairing for cashmere. The United States seems to have adequate scouring capability. Because the only mohair processing company is obviously unwilling to share its expertise with potential competitors, various communities, including my own, the city of San Angelo in Texas, have investigated the possibility of having another major overseas topmaker relocate to Texas. To date, local incentives and perceived benefits to the manufacturer have not persuaded a major topmaker to permanently relocate his manufacturing in our part of the world. Nevertheless, a prominent British topmaker owns mohair warehouses in Texas, and the possibility exists that increased manufacturing will one day become a reality in western Texas.
Although dehairing of cashmere is limited to two textile companies in the United States, large-scale dehairing equipment is manufactured overseas and is available for sale (e.g., William Tatham, Ltd., Rochdale, U.K.). However, such full-scale machines are very expensive. Villet (1993) pointed out that most new jobs in the United States are generated by small rather than large businesses. In the context of increased cashmere processing, it is apparent that many small groups are interested in processing relatively small quantities of cashmere if an acceptable small-scale dehairing machine were available. Such groups would be primarily interested in the very small domestic cashmere clip. Once established, this "cottage industry" would help provide impetus and a ready market for increased domestic cashmere production.
In 1992, the U.S. worsted and woolen textile sectors produced 22.3 and 39.0 thousand metric tons, respectively, of wool and wool-rich yarns (International Wool Textile Organisation, 1993) . Much of this equipment could be adjusted to process mohair and cashmere if this adjustment proved to be more lucrative. In these sectors, at least, availability of equipment would not pose a constraint on increased goat fiber processing.
Retained Ownership by Producers
Many permutations exist for a producer to retain ownership of his cashmere and mohair as it progresses through manufacturing to retail. For mohair, at least one grower-entrepreneur (J. Cahill, Sonora, TX) has retained ownership of his own product through the manufacturing stages and up to retail. At least one cooperative organization has retained ownership of mohair and sold top. A cashmere cooperative is attempting to sell dehaired cashmere, yarn, and products. Neither the entrepreneur nor the cooperative organizations owns any processing equipment. They simply commission textile companies to process their fibers. Theoretically, value is added to the fiber at every processing stage. The further down the chain the producer can control his product, the greater the return he can expect. However, if a substantial price reduction in the raw material occurs during the manufacturing stages, the person owning the processed fiber is likely to lose money. This is just one of the many risk elements involved in retaining ownership. Typically, the profit margin in textiles is greatest for the retailer. He takes the ultimate risk (and, therefore, the greatest profit) of customers not purchasing his product.
Another approach producers are considering is to form a cooperative and purchase equipment to do the processing. This approach has been successful in one instance in the cotton industry (American Cotton Growers Denim Plant, Littlefield, TX); however, such an approach requires substantial capital and again incurs risk. When producers become processors, they concurrently become competitors to the firms that have been or still are purchasing their raw product. If demand for finished products can be expanded and supply of raw materials can be increased, this would not necessarily present a problem. But where raw material supply or product demand remains constant, the competition between producer-processor organizations and traditional buyer and processors can cause serious problems for both parties. The cotton mill was successful in Littlefield, Texas, for several reasons but primarily because the organizers established a guaranteed market for all the first-quality denim fabric that was produced. Such guarantees are rare in the textile industry. It is unlikely that a purchaser with the stature of Levi Strauss could be identified for mohair or cashmere products.
An alternative method producers may consider in their endeavor to generate more income from mohair and cashmere would be to buy shares and invest in existing mohair and cashmere processing companies. Presumably, if enough shares were purchased, producers could use their influence in persuading an established company to relocate. This would seem to be a very desirable situation in that such a company would bring with it the necessary expertise, machinery, and customers for its product.
All the retained ownership concepts have the potential for improving profitability for cashmere and mohair producers. However, they each involve various levels of risk. Such risk taking is probably going to be necessary to expand mohair and cashmere processing in the United States. Because manufacturers do not seem to be willing to take on further risk at this time, it becomes likely that the impetus must be provided by the producers.
Marketing
This section may seem not to follow in a logical sequence. It was purposefully left until last because it is an area that could affect expansion of the goat industry in the short term rather than the long term.
The marketing of domestic cashmere seems to be quite adequate at present. Growers have at least two options, to sell direct to "cottage industries" or to offer their product through a national cooperative. In the latter case, options are retained on selling raw material vs adding value. The cooperative organization and the Cashmere Producers of America Association have both emphasized correct shearing and acceptable packaging techniques, and the infant cashmere industry seems to be off to a good start, having learned valuable lessons from its counterparts in Australia and New Zealand.
Mohair marketing is more complex. In Texas, mohair producers can choose to market their fibers through any one of 27 independent warehouses or to sell directly to mill buyers, fiber traders, or even entrepreneurs. Despite the facts that the Mohair Council of America has provided training in mohair preparation and that the Texas Sheep and Goat Raisers' Association has specific classing recommendations for mohair, most producers still market their mohair without attempting to add value either at the ranch or in the warehouse. Rather than removing stained portions and classing the rest of the fiber into uniform matchings, producers choose to market their mohair in the so-called "original bag" manner because, in their experience, it has not paid to do otherwise. It is true that ranch preparation and classing have not always paid the producer (Pfeiffer et al., 1990) . Nevertheless, I recommend that producers conduct ranch preparation followed by warehouse inspection and classing, but I recognize that this will not always help individual producers until the majority of mohair is offered for sale in this form. This recommendation is made after observing South African and Texas mohair prices for the past 10 yr. Invariably, prices paid for South African mohair have been higher than those paid for equivalent Texas hair. The major difference between the two clips is the degree of preparation. In future, it is likely that uniform preparation and marketing standards will be adopted by the various selling firms in an attempt to simplify and streamline this part of the industry. Ideally, large, uniform, fully characterized (with objective measurements) matchings will be offered. In wool marketing, providing objective fiber measurements at the time of sale increases prices paid (Lupton et al., 1993) . There is every reason to believe that offering measurements of clean yield, average fiber diameter and distribution, staple length and distribution, and medullated fiber content would enhance the value of mohair to potential buyers.
Implications
Goals for the goat fiber industry should be to identify and subsequently verify unique superior characteristics of mohair and cashmere produced in
